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We analyze the possible implication of the existence of superluminal signaling for space-time 
structure. A new space-time transformation for superluminal signaling is presented based on the 
superluminal synchrony method. We argue that Lorentz transformation should be replaced by the 
new transformation in case of the existence of superluminal signaling. Furthermore, we discuss the 
possible existence of absolute frame, and give a possible practical method to probe it.  
 
 
Introduction 
As we know, even if relativity theory and present quantum theory permits no existence of 
superluminal signaling, but its existence has not been refuted in principle yet. It is still unclear 
whether the complete quantum gravity theory or TOE permits superluminal signaling. In fact, 
some physicists have guessed that when considering self-consciousness superluminal signaling 
can be realized in the framework of revised quantum dynamics[1-4]. Especially, some performed 
experiments may have confirmed the existence of superluminal signaling[5-6].  
In this paper, we will mainly analyze the possible implication of the existence of 
superluminal signaling for space-time structure. A new space-time transformation for 
superluminal signaling is presented based on the superluminal synchrony method. We argue that 
the choice of synchrony is no longer a convention, and the superluminal synchrony will be the last 
choice. This also indicates that Lorentz transformation should be replaced by the new 
transformation in case of the existence of superluminal signaling. We further discuss the possible 
existence of absolute frame, and present a possible practical method to probe it.  
Superluminal synchrony method 
In this section, we will demonstrate that if there exists superluminal signaling, then it can be 
naturally used to synchronize the clocks in different positions. We call this method superluminal 
synchrony method.  
As we know, the comparison of different signal speed is irrelevant to the synchrony method 
of the clocks in different positions. Thus if superluminal signaling or instantaneous signaling does 
exist, it can be compared with the light propagation in principle. For example, we put two same 
clocks in different positions A and B. They are not synchronized in the experiment. Then we 
measure the time interval of different signals propagating between these positions. It can be seen 
that the larger the propagation speed of the signal the shorter the time interval, especially, the time 
interval of the superluminal signal will be shorter than that of light signal. 
Furthermore, the propagation speed is closely related to the synchrony of clocks in different 
positions. If we disregard the propagation delay, and directly use the propagated signal to 
synchronize the clocks in different positions, then the larger signal speed corresponds to more 
accurate synchrony. Since we can’t know the real signal speed before the clocks are synchronized, 
this kind of inaccuracy is inevitable. Fortunately, if there exists superluminal signaling or 
instantaneous signaling, then the propagation delay will be zero. Thus we can synchronize the 
clocks in different positions without error using such superluminal signaling. From a logical point 
of views, this may be the natural selection of Nature, since superluminal signaling itself implies 
simultaneity.  
Thus we conclude that if there exists superluminal signaling, then it can be used a natural 
method to synchronize the clocks in different positions, and the simultaneity can be uniquely  
defined using such superluminal signal. Furthermore, once we synchronize the clocks in all 
positions, then the propagation speed of other signals can be physically measured. Especially, the 
light speed or the one-way speed of light can be also measured. 
Superluminal space-time transformation 
In the following, we will work out the space-time transformation for superluminal signaling 
based on the above superluminal synchrony method.  
As we know, what has been confirmed in experiments is not the invariance of one-way light 
speed, but the invariance of two-way light speed[7]. Thus we use the general Edwards 
transformation[8], which satisfies the invariance principle of two-way light speed, and is irrelevant 
to the one-way light speed. In frame S  we let 
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where c is the two-way average light speed, ',kk  satisfy 1',1 ££- kk , which represents the 
directionality of one-way light speed in these two frames respectively. When ',kk =0, the 
one-way light speed will be isotropy in these two frames. Suppose v is the velocity of S' relative to 
S along x direction, then the Edwards transformation can be written as follows:  
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Now if there exists superluminal signaling, then we can use the superluminal synchrony 
method to synchronize the clocks in every frame. Considering the principle of relativity, the 
instantaneous signal in one frame will be also instantaneous in another frame. This requires that 
tt ='  in the above space-time transformation. Then we have: 0]')1([ 2 =-+- kkkb ; Besides, 
the superluminal synchrony method will result in that only in one frame the one-way light speed is 
isotropy, for simplicity we let the frame S to be this isotropy frame, namely we let 0=k . Then 
we get: bb -=+-= kkk )1(' 2 . Thus the above space-time transformation turns to be: 
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We call this new space-time transformation for superluminal signaling superluminal space-time 
transformation.  
It can be seen that the superluminal space-time transformation will also result in time dilation 
and length contraction. The difference with special relativity lies in that the time dilation and 
length contraction is absolute here, they only refer to the absolute frame S. Besides, the one-way 
light speed is not isotropy in most frames. In frame with velocity v relative to the absolute frame, 
the one-way light speed is respectively 
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It should be denoted that the relativity of simultaneity is only the result of standard Einstein 
synchrony method, which assumes the isotropy of one-way light speed. The invariance of 
two-way light speed, which has been confirmed in experiments, is irrelevant to the relativity of 
simultaneity. What’s more, if superluminal signaling does exist, then simultaneity will be absolute, 
and be irrelevant to the selection of frames. 
The existence of absolute frame 
Now we have two kinds of space-time transformations, one is the usual Lorentz 
transformation in special relativity, the other is the superluminal space-time transformation here. 
Then which is the real space-time transformation? What is the difference of predictions of these 
two transformations?  
As we see, the key lies in the existence of superluminal signaling. If there doesn’t exist 
superluminal signaling in principle, then there is no difference of predictions for these two 
transformations. Their different forms result only from the selection of synchrony convention. The 
Lorentz transformation uses the Einstein synchrony convention, which assumes the isotropy of 
one-way light speed, and the superluminal space-time transformation uses the superluminal 
synchrony method, which assumes the absoluteness of simultaneity. It should be denoted that even 
if superluminal signaling doesn’t exist, we can still use other methods to synchronize the clocks in 
different frames in order to hold the absoluteness of simultaneity, for example, we first 
synchronize the clocks in one frame using Einstein synchrony convention, then we let the clocks 
in other frames directly regulated by the clocks in this frame[9]. In fact, we can reach the above 
conclusion from Edwards transformation more easily. Since these two transformations are just two 
special forms of Edwards transformation, they will give the same physical predictions in case of 
the nonexistence of superluminal signaling. 
On the other hand, if superluminal signaling does exist, then the above two transformations 
will represent different physical contents, and give different predictions. The key prediction is the 
existence of absolute frame. The Lorentz transformation doesn’t predict the existence of absolute 
frame, while the superluminal transformation does predict the existence of absolute frame, in 
which the measured one-way light speed is isotropy. Besides, the superluminal transformation 
provides a wider framework than Lorentz transformation. It can not only be used to describe the 
subliminal and light phenomena, but also be naturally used to describe the superluminal 
phenomena. 
How to probe the absolute frame? 
Now one big problem is still left, i.e. if absolute frame does exist, then how to find it? The 
direct method is to use the superluminal signaling[1-4]. We can first synchronize the clocks in all 
frames, then measure the one-way light speed. If we find that the one-way light speed is isotropy 
in one frame, then we will find the absolute frame, which is just this frame. But even if 
superluminal signaling can be realized, it is undoubtedly very difficult to obtain it using present 
technology. Then is there more practical method to find the absolute frame? For this we need to 
analyze the possible origin of the absolute frame.  
The superluminal transformation is deduced based on two assumptions, one is the existence 
of superluminal signaling, the other is the invariance principle of two-way light speed, which all 
satisfy the principle of relativity. But the combination of these assumptions does result in the 
existence of absolute frame, which evidently violates the principle of relativity. This seems to be a 
paradox. As we think, since the existence of absolute frame mainly results from the existence of 
superluminal signaling, the reason should also hide in it. The basis of superluminal signaling is the 
dynamical collapse of wave function, thus the existence of absolute frame should be essentially 
related to the dynamical collapse of wave function. This implies that the principle of dynamical 
collapse of wave function may help to find the absolute frame. Let’s further look at the dynamical 
collapse theories.  
In one kind of dynamical collapse theory[3][10-15], the nonrelativistic collapse time formula 
is 
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t . Considering the relativistic transformation of time and energy, the relativistic 
collapse time formula in any frame should be 
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formula contains a term relating to the velocity of frame, which evidently violates the principle of 
relativity. We may call the frame to which the velocity is relative absolute frame. Thus in the 
above dynamical collapse theory, the collapse law can indeed help us find the absolute frame. If 
the measured collapse time in one frame satisfies the formula 
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t , or we find the 
collapse time of the same wave function in one frame is shorter than that in the neighboring 
frames, then we can conclude that this frame is just the absolute frame. 
Conclusions 
In this paper, we analyze the possible implication of the existence of superluminal signaling 
for space-time structure. A new space-time transformation for superluminal signaling is presented 
based on the superluminal synchrony method. We argue that the superluminal transformation 
provides a wider framework than Lorentz transformation, which should be replaced by the 
superluminal transformation in case of the existence of superluminal signaling. We further discuss 
the possible existence of absolute frame, and present a possible practical method to probe it. 
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